Characteristics and molecular phylogeny of Fasciola flukes from Bangladesh, determined based on spermatogenesis and nuclear and mitochondrial DNA analyses.
This study aimed to precisely discriminate Fasciola spp. based on DNA sequences of nuclear internal transcribed spacer 1 (ITS1) and mitochondrial nicotinamide adenine dinucleotide (NADH) dehydrogenase subunit 1 (nad1) gene. We collected 150 adult flukes from the bile ducts of cattle, buffaloes, sheep, and goats from six different regions of Bangladesh. Spermatogenic status was determined by analyzing stained seminal vesicles. The ITS1 types were analyzed using the polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP) method. The nad1 haplotypes were identified based on PCR and direct sequencing and analyzed phylogenetically by comparing with nad1 haplotypes of Fasciola spp. from other Asian countries. Of the 127 aspermic flukes, 98 were identified as Fg type in ITS1, whereas 29 were identified as Fh/Fg type, indicating a combination of ITS1 sequences of Fasciola hepatica and Fasciola gigantica. All the 127 aspermic flukes showed Fsp-NDI-Bd11 in nad1 haplotype with nucleotide sequences identical to aspermic Fasciola sp. from Asian countries. Further, 20 spermic flukes were identified as F. gigantica based on their spermatogenic status and Fg type in ITS1. F. gigantica population was thought to be introduced into Bangladesh considerably earlier than the aspermic Fasciola sp. because 11 haplotypes with high haplotype diversity were detected from the F. gigantica population. However, three flukes from Bangladesh could not be precisely identified, because their spermatogenic status, ITS1 types, and nad1 haplotypes were ambiguous. Therefore, developing a robust method to distinguish aspermic Fasciola sp. from other Fasciola species is necessary in the future.